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MAIL STOP APPEAL BRIEF - PATENTS 
Cotnnaissioner for Patents 
P.O. Box 1450 
AlcxMdik, VA 22313-1450 

Dear Sir: 

In accordance with 37 CFR §1,192, Appdknts' attorney hereby submits the Brief of 
Appellants, in tripUcace, on appeal from the final rejection in the above-identified application as set 
forth in the Office Action dated December 30, 2003, 

Please charge the amount of $330.00 to cover the requited fee for filing this Appeal Brief as 
set fortl^ under 37 CFR §l.l7(c) to Deposit Account No. 14-0225 of NCR Corporation, the assignee 
of the present application. Also, please charge any additional fees or credit any overpayments to 
Deposit Account No. 14-0225. 

L REAL PARTY IN INTEREST 

The real party in interest is NCR Corporation, the assignee of the present application. 

II. RKLATED APPEALS AND INTERFERF.NCHg^ 

There are no related appeals Or intetfetences for the above-referenced patent application. 
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III. <^rATIJS OF CLAIMS 

Clsims 1-67 remain in the application. 

IV. STATUS OF AMKNDMENTS 

Subsequent to the final rejection, no daims have been cancelled, amended, or added, 

V. f^TTTVfMARY OF THE INVENTTGN 

Appellants' invention, as recited in independent claim 1, is directed to a knowledge-based 
system adapted to provide a recommendation tailored to a consumer, the system comprising: 
a knowledge base containing historical data; 

rule extraction means for extracting a ruleset from the knowledge base; 
a rules database for holding die ruleset; 

codifying means for codifying the requirements of the consumer; 

recommendation means for applying the ruleset to the codified consumer reqxiircments and 
generating die recommendation accordingly; 

nje induction means for providing learning inputs to the knowledge base feotn a plurality of 
human experts as they advise and make teal-life recommendations to acmal or imaginary consumers, 
the learning inputs reflecting the recommendations made by the experts and the requirements of the 
consumers that they have advised; and 

update means for running the rule extraction means on the knowledge base to refresh the 
rules database by extracting an updated ruleset from the knowledge base for application by tiie 
recommendation means to the rcquicements of future consumers. 

Appellants* invention, as recited in independent claim 35, is directed to a method of building 
a knowledge-based system for providing a tecotntnendarion tailored to a consumer, die system 
operating by exaacnng rules from a knowledge base and applying tiie extracted rules to codified 
consumer requirements to generate tlie recommendation accordingly; the method comptising: 

providing learning inputs to the knowledge base from a plurality of human experts as diey 
advise and make real-Hfe recommendations to actual or imaginary consumers, die inputs reHecting 
the recommendations made by the experts and the requirements of the consumers that they have 
advised; and 
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after learning inputs have been provided to the knowledge base, extracting updated rales 
&om the knowledge base for use in generating recommendations tailored co the reqtiircments of 
future consumers. 

Appellants' invention, as recited in independent ddm 60> is directed to a method of 
op era ring a knowledge-based system for providing a recoimucndation railored to a consumer, die 
method comprising: 

extracring rules from a knowledge base and applying the e^ctracced rules to codified 
consumer requirements to generate the recommendation accordingly; 

providing learning inputs to the knowledge base from a pluxaUty of human experts as they 
advise and make real-life recommendations to acmal or imaginary consumers, die inputs reflecring 
the recommendations made by the experts and the reqtaijements of the consumers chat they have 
adrised; and 

aftex learning inputs have been provided to the knowledge base, extxacttng updated lules 
fcora the knowledge base for use in generating lecommendarions tailored to the requirements of 
future consumers. 

With regard to the claims, refer to the specification as follows: 

(a) at page 2, line 5 through page 7, line 26; 

(b) at page 8, line 13 through page 15, line 23, and in FIGS. 1-4. 

VI. ISSUES PRESENTED FOR REVIEW 

1 , Whether claims 1-6, 21^29, 33-39, and 60-67 are anticipated under 35 U,S.C. §102(b) 
by Amado, U.S. Patent No. 5,701,400 (Amado). 

2. Whether claims 7-10, 30-32, and 40-59 are obvious under 35 U.S.C. §l03(a) in view 
of Amado in view of Qiang Shen et al., "A Modular Approach to Generating Fuiczy Rules wirii 
Reduced Attributes for the Moniioring of Complex Systems," May 2000 (Shen), and fiirdier in view 
of Ogilvie, U.S. Patent No, 6,324,650 (Ogilvie). 



VII. GROUPING OF CLAIMS 

The rejected claims do not all stand or fall togedier. Separate arguments for the patentabihty 
of each claitn sixe provided below, 

-3- 8767.00 

G&C 160,28-US'Ol 



PAGE 6/57 * RCVD AT 5/28/2004 7:28:32 PM [Eastern Daylight Time]* SVR:USPTO£FXRF-1/0 * DNIS:8729306 * CSID:t1310M18798 * DURATION (mm-ss):1442 



05-26-2004 03:38PM FROIil-Gatss & Cooper LLP 



+13106418798 



T-593 P. 007 F-710 



VIIL ARCTJMRNITS 

A, The Office Action Rejectioas 

In the Office Action, claims 1^6, 21-29, 33-39, and 60-67 were rejected undet 35 U.S.C. 
§l02(b) as being anticipated by Amado, U.S. Patent No, 5,701,400 (Amado), and claim* 7-10, 30-32, 
and 40-59 were rejected under 35 U-S-C §1 03(a) as being unpatentable over Amado in view of 
Qiang Shcn et aL, «A Modular Approach to Generating Fuzzy Rules vnxh Reduced Attributes for 
die Monitoring of Complex Systems," May 2000 (Shen), and further in view of Ogilvie, U.S. Patent 
No- 6,324,650 (Ogilvie), 

Appellants' attorney respectfully traverses these rejections, 

B. Tjie Appellants' Independent Claims 

Independent claim 1 is directed to a knowledge-based system adapted to provide a 
recommeiadation tailored to a consumer, tbe system comprising: 
a knowledge base containing historical data; 

rule extraction means for extracting a ruleset firom die knowledge base; 
a rules database for holding the nile$et; 

codifying means for codifying die requirements of die consumer; 

recomi-nendarion means for applying the ruleset to the codified consumer requirements and 
generating the recommendation accordingly; 

rule induction means for providing learning inputs to the knowledge base ficom a plurality of 
human experts as diey advise and make real-life recommendations to acmal or imaginary consumers, 
the learning inputs reflecting the recommendations made by the experts and the requirements of the 
consumers that they have advised; and 

update means fot runtiing the rule extraction means on the knowledge base to refresh the 
rules database by extracting an updated ruleset from the knowledge base for appUcation by die 
recommendation means to die requirements of future consumers. 

Independem: claim 35 is directed to a method of buHding a knowledge-based system fot 
providing a recommendation tailored to a consumer, the bystem operating by extracting tules from a 
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knowledge base and applying t±ie extracted rules to codified consumer reqioircments to geneiate the 
tecommendarion accordingly; tha method comprising: 

providing learning inputs to the knowledge base fi:om a plurality of human experts as they 
advise and make real life recommendations ro actual or imaginary consumers, the inputs reflecting 
the recommcndarions made by the experts and the requirements of the consumers diat they have 
advised; and 

after learning inputs have been provided to the knowledge base, extracting updated rules 
&om die luiowledge base for use in generating recommendations tailored to the rcquiremenTs of 
future consumers. 

Independent claim 60 is directed to a method of operating a knowledge-based system for 
providing a recommendation tailored to a consumer, the method comprising: 

extracting rules from a knowledge base and applying the extracted rules to codi&ed 
consumer requirements to generate the recommendadon accordingly; 

providing learning inputs to the Icnowledge base &om a plurality of human experts as they 
advise and make real-life recommendations to actual or imaginary consumers, the inputs reflecting 
the recommcndarions made by the experis and the requirements of the consumers that they have 
advised; and 

after learning inputs have been provided to the knowledge base, extracting updated rules 
from the knowledge base for \ise in generating recommendations tailored to the teqxoiremenTs of 
fumre consumers. 

C. The AmadQ_Refejen-Qe 

Atnado describes a system for applying artificial intelligence technology to data stored in 
databases and gen<^ates diagnostics that are user definable iuterpretations of information in the 
database. The diagnostics are stored in a database which can be queried with downdriUing to the 
associated data winch generated the diagnostic- A sec of bidirectional Imks is maintained between 
selected data items in the first database and the corresponding diagnostics in the second database. 
The system acts as an information compiler in developing a map of the raw data dimension into the 
stmcnixcd dimension of intelligent interpretation of the data in the diagnostic database. 
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D. The Shen Reference 

Shen describes a modakr approach to generating hxzzj rules with reduced attributes for tlie 
monitoring of complex systems. 

E- Tlie Qgilvie Reference 

Ogilvie describes methods and systems for controlling the disclosure of sensitive 
informarion. Disclosure is controlled in the sense that (a) die information is not disclosed until 
predefined condiuons are met. such as the passage of a certain rime without an audiorized update 
request for sectccy, (b) copies of the information are protected by encryprion and by widespread, 
unpredictable storage, so that at least one copy wifl be available when disclosure is required, (c) die 
information is kept secret until disclosure is required, and (d) when disclosure is required, die 
information is sent to predefined destinations such as email addresses or posted to web sites, in a 
predefined format. 

R The Appellants' Claims Are Patentable Over The References. 

Appellants' invention, as recited in independent claims 1, 35 and 60, is patentable over the 
references, because the claims recite limitations not found in the references. 

Specifically, nodiingin the description of Amado teaches the combination of limitations of 
Appellants' independent claims directed to providing learning inputs to die knowledge base from a 
plurality of human experts as they advise and make real-hfe recommendations to actual or imaginary 
consumers, the inputs reflecting the recommendations made by die experts and the requirements of 
the consumers that they have advised and, after learning inputs have been provided ro die 
knowledge base, extracting updated rules from the knowledge base for use in generating 
lecommendations tailored to the requirements of future consumers- 

Instead, Amado only generally descnbes knowledge bases and database mmers. but not die 
specific combination recited by Appellants' claims. Indeed, while Amado may discuss various 
aspects of the Appellants' claims, nowhere does Amado bting all die disparate elements togeriier to 
create a system as recited in AppeUants' claims. Consequentiy, Amado does not anticipate or rendor 
obvious Appellants' claims. 
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Shen and Ogilvie fail to overcome the limicarions of Amado- Recall that Shen smd Ogilvie 
wcte cited oniy against dependent claims 7-20, 30-32 and 40-59, and were only relied upon to that 
extent- 

Moreover, the various elements of Appellants' claimed invention together provide 
operational adv^uitages over Amado, In addirion. Appellants* invention solves problems not 
recognised by Amado. 

Thus, Appellants' attorney submits that independent claims 1, 35 and 60 are allowable ovct 
Amado, Dependent claims 2-34, 36-59 and 61-67 arc also submitted to be allowable over Amado, 
because they are dependent on independent claims 1, 35 and 60, respectively. In addition, 
dependent claims 2-34, 36-59 and 61-67 redte additional novel featutes not shown by the cited 

tefcj:ences. 

With regard to die rejection of dependent cbim$ 2-6, 21-29, 33-34, 36-39 and 61-67, die 
Examiner assettcd that diese claims "fail to add novelty to Appellants* claimed invention " without 
citing any docnmentary evidence in support of the assertion. In response, Appellants' attorney 
traversed the rejection. Specifically, Appellants* attomey submitted that the limitations of these . 
claims are not anticipated or rendered obvious by any prior art references. Appellants' attomey 
noted that the Amado reference does not support the assertion, since the Examiner admitted 
(implicidy) that this reference does not teach or suggest the limitations found in the dependent 
claims. Further, Appellants' attomey submitted that such ''Official Notice" contradicts the 
guidelines set forth in lVt,RE.P. §2144.03, since die facts asserted to be well-known are not capable 
of instant and unquestionable demonstration as being well-known, and the Examiaer cannot point 
to any evidence in the record to support the assertion. Consequendy, in accordance with M.P.E.P. 
§2144.03, Appellants' attomey requested diat die Examiner ptodace authority for his assertion or 
witiidraw the assertion. However, the Examiner failed to address the traversal by Appellants' 
attomey, or Appellants* attomey request that the Examiner produce authority for his assertion or 
withdraw the assertion. As a result. Appellants* attomey submits that 2-6, 21-29, 33-34, 36-39 and 
61-67 are also patentable over die cited references. 

Widi regard to die rejection of dependent claims 7-20, 30-32 and 40-59. and the Examiner's 

assertion that these claims are rendered obviotis by the combination of Amado, Shen and Ogilvie, 

Appellants' attomey respectfully traverses this rejection. Specifically, Appellants' attorney asserts 
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that the combination of icfetenccs does not teach or suggest these limitarions in the same cootcact as 
Appellants' claims, and thns do not anticipate or rendei: obvious Appellants* claims. 

With regard to claims 7-20, 40-55 and 57-58, nothing in the description of Shcn teaches die 
combination of limitarions of Appellants* dependent claims. Instead, Shcn only generally describes a 
modukr approach to generating fuzzy rules with reduced attributes for tlie monitoring of complex 
systems, including the use of Lozowski^s rule induction, but not in the specific combination recited 
by Appellants' claims. Indeed, wMc Shcn may discuss the use of Loscowski^s rule induction (clamis 
7, 40 and 58), nowhere docs Shen bring all the disparate elements together to create a system as 
redted in Appellants' claims. In addition, Shcn does not teach or suggest that Lozowski's algorithm 
is modified (claims 8 and 41), generating attribute vectors incrementally (claims 9 and 42), arranging 
the attribute vector generation such that only the la$t attribute vector geut^iated is kept (claims 10 
and 43), there is no storage of attribute vectors (claims 11 and 44), fusing crearion of attribute 
vectors with the evaluarion of T-Norm sets (claims 12 and 45), incrementing the attribute vectors by 
generating a first attribute vector that contains the first fiizzy set for cacli atnibute, and generating 
tha next attribute vector by selecting the next fuic5?y $et of the first attribute in the first attribute 
vector (claims 13 and 46), attanging the incremenring such that if the first attribute contains no 
more fuzzy sets to select, the next attribute that contains more fuzzy sets to select is selected, the 
next fuzzy set of the selected attribute is selected^ and die first £u75^y set of each lesser attnbute dtian 
the selected attribute is selected (claims 14 and 47), calculating a maximum T-Norm value while 
Norms are being generated (claims 15 and 48), fiisiog generation of T-Norm5 and S-Norms (claims 
1 6 and 49), pruning an attribute tree by eliminating attnbutca that play no part in rule-building 
(claims 17 and 50), arranging the pruning to mark a fuzzy set that returns zero for a current datasct 
example, and to omit evaluation of any attribute vector that includc$ the marked fuzzy set (claims 18 
and 51), arranging tlic pruning to prune an attnbute vector at class i by incrementing to the next 
fuzzy set value for the i-th digit of the vector while resetting any lesser digits to 0 (claims 19 and 52), 
or arranging the pruning such that if the i-th digit of die attribute vector contains no more fuzzy 
sets, the i+l-th digit is incremented (claims 20 and 53). 

With regard to dependent claims 30-32, 56 and 59, nothing in the description of Ogilvie 

reaches the combioarion of limitations of Appellants* dependent claims. Instead, Ogflvie only 

generally describes tools for manag;ing information on a ncnjy^ork, the formatting of such 
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infonnation, and generating messages including ttavding program code and/ ot data, but not in the 
specific combination recited by Appellants' claims. Indeed, while Ogilvie may discuss the use of 
servers (d&ims 30 and 59), senrlets (claim 31), XML formatting (claims 32 and 56), nowhere does 
Ogilvie bring all the disparate elements togethei: to aeate a system as recited in Appellants' claims. 
In addition, Ogilvie does not teach or suggest that an application server runs server-side web 
applications, a first web application responds to calls from a consumer website^ and a second web 
application allows access to the server by authorized expert temiinals (claim 30), the setver-side web 
applicarions are Java Servlets (claim 31), the rulcset and data on consumers and on possible 
recommendadons are stored at the server as XML (Extensible Markup Language) documents (claim 
32), a set of parameters are contained in an XML (Extensible Markup Language) DTD (document 
type definirion) (claim 56), or holding on a server die rules and data on consumers and on possible 
recommendadons, storing on a remote terminal recommendations made by an expert and die 
requixcments of consumers that that expert has advised, and providing that stored data to the setvct 
for use in updating the rules (claim 59), 

Consequendy. the combiniiuon of Shen and Ogilvie does not anticipate or render obvious 
Appellants* claims. 

IX. CONCLUSION 

In light of tiic above arguments. Appellants' attomey respectfully solicits a decision by die 
Board of Patent Appeals and Interferences reversing the Examiner and directing allowance of die 
pending claims in this application. 

Respectfully submitted, 

GATES 6c COOPER LLP 
Attorneys for AppeUants 
Howard Hughes Center 
6701 Center Drive West, Suite 1 050 
Los Angeles, California 90045 
(310) 641^797 

Date: May 28, 2004 
GHG/mrj 




Nan<e: <ipirge rf. Gites^ 
Reg, No,: 33,500 
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APPENDIX 

1. A knowledge-based system adapted to provide a xccommendation tailored ro a 
consumer, the system comprising: 

a knowledge base containing historical data; 

rule extracrion means for extxacting a ruleset from the knowledge base; 
a rules database for holding the ruleset; 

codifying means for codifying the requirements of the consumer; 

recommendation means for applying the ruleset to the codified consumer requirements and 
generating the recommendation accordingly; 

rule induction means for providing learning inputs to the knowledge base from a plurality of 
human experts as they advise and make real-life recommendations to actual or imaginary consumers, 
the learning inputs reflccdng the recommendarions made by the experts and the requitements of the 
consumers that they have advised; and 

update means for running die rule extraction means on the knowledge base to refresh the 
rules database by extracting an updated ruleset from the knowledge base for application by the 
recommendation means to die requirements of future consumers, 

2. The system of Claim 1, wherein the update means operates periodically and the rule 
induction means provides learning inputs to die Icnowledge base at least as frequendy as the update 
means operates to extract an updated ruleset from the Itnowledge base. 

3. The system of Qaim 2, wherein the rule induction means operates continuously to 
provide learning inputs as they are made available by the plurality of human experts. 

4. The system of Claim 1, wheidn the update means is adapted to update the 
knowledge base with changing details of recommendatioiis that can be made. 

5. The system of Claim 1, wherein the codi^dng means includes means for codifying 
the perceived needs of the consumer and means for codifying the circumstances of the consumer, 

6. The system of Claim 1, wherein the rule induction means generates £u22y sets, and 
the recommendation means applies fuzzy rules. 
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7 . The system of Claim 6, wherein the rule extraction means implements Lozowski's 
algonthm. 

8. The system of Claim 7, wherein Lozowski*s algorithm k modified, 

9. The system of Claim 8, furthei; comprising attribute vector generating means for 
generating attribute vectors incremenrally. 

1 0. The system of Claim 9, wherein the attribute vector generatiag means is arranged 
such that only the last attribute vector generated is kept. 

11. The system of Claim 10, wherein there is no storage of attribute vectors, 

12- The system of Claim 9, further comprising means for fusing ctearion of attribute 
vectors with the evaluation of T-Norm sets, ^ 

13. The system of Claim 9, futthct comprising incrementing means for incrementing the 
attribute vectors by generating a first attribute vector that contains the first fuzzy set for each 
attribute, and generating the next attribute vector by selecting the next fuzzy set of die first attribute 
in the first attribute vector. 

14, The system of Claim 13, wherein the incrementing means is arranged such that if the 
first attribute contains no more fuzzy sets to select, the next attribute that contains more fuzzy sets 
to select is selected, die next fuz^cy set of the selected attribute is selected, and the first fuzzy set of 
each lesser attribute than the selected attribute is selected- 

15. The system of Claim 12, further comprising means for calculating a majdmum T- 
Norm value while T-Norms are being generated. 

16, The system of Claim 15, fixtther comprising means for fusing generation of 
T-Norms and S-Notms. 
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17. The system of Claim 8, further comprising pruning means for pruning an atcribnte 
tree by eliminating attributes that play no part in nile-buildang, 

1 8. The systctn of Chsm 17, wherein the pruning means h arranged to mark a fuzzy set 
that returns zero for a current dataset example, and to omit evduation of any atmbute vectot that 
includes the marked fuzzy set. 

19. The system of Claim 18» wherein die pruning means is axtaJiged to prune an attribute 
vector at class i by inciemcndng to the next fuzzy set value for die i-th digit of the vector wlrilc 
resetting any lesset digits to 0. 

20. The system of Claim 1 9, wherein the pinning means is arranged such that if die i-th 
digit of the attribute vector contains no more fuzzy sets, the i+l-th digit is incremented. 

21. The system of Claim 1, further comprising storage means for storing a consumer's 
details for later recalL 

22. The system of Claim 21 > wheretn the storage means stores the consumer's details for 
later recall in providing a future recommendation. 

23. The system of Claim 22, wherein tlie storage means stores the consumer's details for 
later recall in completiag a recommendation^ and is associated with means for suspending input of 
consumer requirements. 

24. The system of Claim 1, further comprising communications means for obtaining 
advice from a remote human adviser. 

25. The system of Claim 24, wherein the communications means comprises a video 
conference lirtk between the consximer and the adviser. 

26. The $yscem of Claim 1, wherein the system comprises a distributed system. 
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27. The system of Claim 26, further comprising a server holding the ruleset and data on 
consumers and on possible tecommendations, a consomer terminal proxriding an onhne interface 
widi the server, and a plurality of expert terminals operable by the plurality of human experts, each 
expert terminal including means for scoring recommendations made by an expert and the 
requirements of consumers that that expert has advised, and means for providing diat stored data to 
the server for use in updating the ruleset 

28. The system of Claim 27, -wbercm the consumer terminal is a home PC or a kiosk, 
booth, ATM or other terminal in a financial advice establishment. 

29. The system of Qatm 27, further comprising an applicarion server enabUng consumer 
terminals and expert tenninals to interact with the server onlinej die application server providing an 
online interface to th(^ server for the consumer terminals and tlie expert terminals, 

g 30. The system of Claim 29, wherein the application server runs server-side web 

applicarions, a first web applicarion responding to calls &om a consumer website, and a second web 
applicarion allowing access to the server by authorised expert terminals. 

31. The system of Claim 30, wherein the server-side web appHcarions are Java Servlets. 

32. Tlie system of Claim 31, wherein the ruleset and data on consumers and on possible 
recommendarions are stored at die server as XML (Extensible Markup Langtiage) documents- 

33. The system of Claim 1, wherein the recommendation means includes an agent that 
applies the rules to the codified consumer requirements to generate the recommendation. 

34. The system of Claim 33, wherein the agent includes questioning means for obtaimng 
the consumer's requirements, the questioning means asking a sequence of questions and including 
means for adapting later questions in the sequence in accordance with answers given to earlier 
questions in the sequence, 
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35. A method of biialding a knowledge-based system for providing a recommendation 
tailored to a consumer, the system operating by exttacting rules from a knowledge base and iipplying 
the extrixcted niles to codified consumer requirements to generate the recommendation accordinglyi 
the method comprising: 

providing learning inputs to the knowledge base from a plurality of human e^cperts as xhej 
advise and make real-Hfe recommendatioas to acmal or imagroary consumers, the inputs reflecting 
die recommendations made by the experts and die requirements of the consumers that dicy have 
advised; and 

after learning inputs have been provided to the knowledge base, extracting updated rules 
from the knowledge base for use in generating recommendations tailored to tlie requirements of 
future consumers. 

36. The method of ClaixTi 35, wherein updating operates periodically and learning inputs 
are provided to the knowledge base at least as frequendy as the updating operates to extract updated 
rules firom the knowledge base^ 

57. The method of Claim 36, wherein die learning inputs are continuously provided as 
they are made available by the plurality of human experts. 

38. The method of Claim 35, further comprising updaring the Itnowledge base widi 
changing details of recommendations that can be tmde. 

39. The method of Claim 35, wherein the codified consunaet requirements include the 
perceived needs of the consumer and die circumstances of the consumer. 

40. The method of Claim 35, further comprising employing Lozowski's algorithm to 
cxttact updated rules £tom the knowledge base. 

41. The method of Claim 40. wherein Lozowski's algorithm is modified. 



42. The method of Claim 41, further comprising generating attdbute vectors 
incrementally. 
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43. llie mediod of Claim 42, wherein only the last attiibate vector generated is kept. 

44. The method of Chixn 43, wherein tliere is no storage of attribute vectors. 

45. The method of Ckim 44, further compdaing fusing creation of attribute vectors with 
evaluation of T-Norm sets. 

46. The method of Qaim 45, wherein the attribute vectors are incremented by 
generating a first attribute vector that contains the first fu22y set for each attribute, and generating 
the next attribute vector by selecting the next fuzzy set of the first attribute in the first attribute 
vector, 

47- The method of Ckim 46 wherein, if the first attribute contains no more fixziy sets to 
select, the metliod comprises selecting the next attribute diac contains more fuzzy sets to select, 
selecting the next fu^sry set of the selected attribute, and selecting the first fu^2;y set of each lesser 
attribute than the selected attribute. 

48. The method of Claim 47, further comprising calculating a ma^dmum T-Noito value 
while T-Norms are being generated. 

49. The method of Claim 48, wherein T-Notm and S-Norm generating steps are fused 
together. 

50. The method of Claim 49, furdier cotuprLiing pruning an attribute tree by eliminating 
attributes that play no part in role-building. 

51. The method of Claim 50, wherein pruning is effected by marking a fuzzy set that 
returns zero for a ciuxent datasct example, and omitting evaluation of any attribute vector that 
includes the marked fuz^cy set. 
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52. The method of Ckim 51, wherein an attribute vector is pruned at class i by 
incremenring to the next fuzzy set value for the i-di digit of the vector while resetting any lesser 
digits to 0. 

53. The method of Claim 52 wherein, if the i-th digit contains no more fuzzy setSj the 
i+ 1 -th digit is incremented, 

54. The method of Claitn 53, wherein the knowledge base k established by liaising wiih 
experts to: 

determine the primary parameters of a consxixnet profile; 
codify die possible values of those parameters; 
generate and run a plurality of ca5c studies; and 

generate an initial set of rules by applying the parameters to the case studies. 

55. The mediod of Claim 54, wherein each parameter to be taken into account is broken 
down into fuzzy sets and weighted. h: 

56. The method of Ckim 55, wherein a set of parameters are contained in an XML 
(Extensible Markup Language) DTD (document type definition). 

57. The method of Claim 56, further comprising mapping the parameters to 
recornmcndarions resulting from the case studies to generare the initial set of rules. 

58. Tlie method of Claim 57, wherein the initial set of rules is generated by mnning 
Lozowsld's algoridim. 

59. The method of Claim 58, further comprising holding on a server the rules and data 
on consumers and on possible recommendations, storing on a remote terminal recommendations 
made by an expert and the requirements of consumers that diat expert has advised, and providing 
that stored data to the server for use in updating the rules. 
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60. A metliod of operating a Imowledge-based system for providing a recommeiidAtdon 
tailored to a consumer, the method comprising: 

extracting niles fi:om a knowledge base and applying the extracted rules to codified 
consiainei: requirements to generate the recommendation accotdingly; 

providing learning inputs to the knowledge base &om a plutalicy of human experts as they 
advise and make real-life recommendations to actual or imaginary consumers, the inputs reflecting 
the recotmxiendations made by the experts and die requirements of the consumers that they have 
advised; and 

after learning inputs have been provided to the knowledge base, extracting updated rules 
from the knowledge base for use in generating recommendations tailored to the requirements of 
future consumers. 

61. The method of Claim 60, further comprising storing a consumer's details foi later 

recEiU- 

.1 62, The method of Claim 61 , wherein the consumer's details are stored and krer recalled 

when providing a future recommendation- 

63. The method of Claim 62, wherein the consumer's details are stortd and later recalled 
when completing a recommendation^ inpuc of consumer requirements being suspended in the 
meantime. 

64. The method of Claim 63, further comprising the consumer obtaining advice from a 
remore hximan adviser. 

65. The method of Claim 64, further comprising obtaining the advice over a video 
conference link. 

66. The method of Claim 65, wherein the consumer enters consumer requirements via a 
consumer terminal being a home PC or a kiosk, booth, ATM or odier terminal in a financial advice 
escablishment 
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67. The method of Ckim 66, wherein the consumer eaters consumer requirements in 
response to a sequence of questions, and wherein later questions in the sequence are adapted in 
accordance with answers given to earlier questions in the sequence. 
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